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SPECIFICATION 

Underground PfpM and Tunnel Linings 

Thia Invention rotate* to underground pipes 
end tunnel linings. Tunns* linings ere commonly 
5 formed by abutting rings or ennuler sections, each 
formed by a number of part armuJar segments. 

Two main types of construction are to current 
use. In the "expanded" type, the segmented rings 
are effectively expended to fill an accurately 
10 formed excavetioaao that to the flniahed 
installation there are substantially no voids 
between the tunrtellli^ arid the 

lnthe w gmiitecTtype,enanrwlarvokilsle^ 

between the aeecmNed Hng «^^fwf^ itkm ' 

16 end this void Is fttledfl.* grouted) by tojecttoga 
suHsbte filling material Into the void through 
grouting botes provided for this purpose In eome 
or aHof the segments. The grouting hole must be 
made good sfter grouting to leave a smooth 

20 surface at the Interlorof the Prong. 

The present invention provides a tunnel lining 
eegmom formed with a Wtodtioroo^ 
outer^ofthesegn^erKistop^alwrtof 
the Inner face end having e visible loWteatton 

26 mark c* the Inner feoe of the eegrn^ 
wtth the bore, 

Segmema of this construction can tn^^ 
used In construction of the expanded type or the 
grouted type, and when used In the latter type, 

30 the remaining wall thickness at the toner and of 
the blind bore la merely broken away to form a 
grouting hole for Injection of ffl ling material 

Additionally, however, In the oeee of en 
expandsdWr^hsometirnee happens that 

36 imtoterxied voids w ereeted to tM 
surrw*r>dngtheltoingdustoo^ 
excavation, U, the untotentlonaife<noveJofao« 
beyond the limit of the required tunnel bore. In 
thla oaee, some of the Wind holes may be broken 

40 out to permit tecelleed grouting. 

The Invention thus makes It posribie if desired 
to standardise the design and production of lining 
segments for use either In expanded linings or In 
grouted finings, 

46 Turmeleegmentaaa described above are 
usually made of concrete but those eMRed tothe 
art wfll reoognke that the Invention Is applicable 
to segments of other structural materials. 
One particular form of concrete tunneiflntog 

60 segmenta to accordance with the Invention Is 
described below, by wey of exa mple, with 



reference to the accompanying drawing, which 
shows the segment to end elevation. 
The segment Is formed, preferably and as 

56 shown at Its mid-length, wfth a blind bore 1 open 
et the convex outer surface 2 of the ssgment but 
stopping short of the concave Inner surface 3 to 
leave a reduced wall tWckness4»The frmer 
surface is marked with a visual Identification of 

60 any convenient form to registry wfth the bore 1 . 
for use to an expended lining construction the 
blind bore 1 1s redundant end the segment has 
the requisite smooth and continuous inner 
surface. When the segment la employed In ■ 

06 grouted construction the reduced wall portion 4 Is 
broken away a* by drilling, to open up a grouting 
hole, the Inner end of which is filled, after grouting 
has been completed to main good the Inner 
surface of the completed tunnel lining. 

70 The Invention le aieo appBcabie to pipes, for 
example, pipes mey be laid to a trench and Jointed 
end to end, and the trench backfilled, if the Joints 
should leak* soil may be washed Into the pipe, 
leaving voids, outside N. to such a esse, the voids 

76 may be sufficiently large to make grouting 
desirable, snd by making the pipes with Wind 
holes to the manner described ebeve local lead 
grouting can be effected by eeJecove breaking out 
of the holes. 

60 In another constructive technique, pipes are 
thrust Into the soil from the bottom of a pit eoll 
betog excavated at the leedtog end of the pipe 
work and further pipes being added at the rear 
end, et the pit es excavation proceeds, to euoh an 

86 (nsteilstion the excavated bore Is ueuafly oversize 
to eaee the peeeage of the pipe sections through 
the ground Tbe resultant void or voids may then 
be grouted by breaking out the Wtodholeeasin 
the case of a grouted tunnai lining. 

90 Claims 

1. A tunnel Hnlng eegment or pipe eectkm 
having a bfind bore open at Ha outer, convex face 
and stopping short of the Inner face, and having e 
visible Identification mark on the toner face to 

96 registry wfth the Wind bore, 

2. A tunnel lining eegment according to claim 1 
wherein the Wind bore Is fbrmsd at the mid- 
length of the segment. 

3. A tunnel Hnlng eegment eubstarrnalty ee 
100 hereto described with reference to the 

BoopmpanySng drawing. 



